In the Gothenburg primary prevention study 7083 middle aged men were classified into five categories by occupational state. A retrospective analysis of the data showed that low occupational class was associated with slight increases in smoking rates, systolic blood pressure, serum cholesterol concentration, body mass index, and heart rate. Alcohol abuse was strongly associated with low occupational class. After a mean of 11-8 years' follow up the incidence of coronary heart disease was found to be strongly and inversely related to occupational class. For death from coronary heart disease this association fell just below significance when other risk factors were taken into account, but the inverse association between non-fatal myocardial infarction and occupational class persisted even in multivariate analysis. A weak but independent inverse relation was found between occupational class and fatal cancer. Mortality from all causes in the lowest occupational class was 12% compared with 6% in the highest class, and this difference could only partly be explained by other factors. After 10 years a subsample ofthe men were examined again. Risk factors had decreased in ali occupational classes, but the changes in risk were not associated with occupational class.
Introduction
The association between low socioeconomic state and increased mortality in industrialised countries is well known.'4 Furthermore, an association between coronary heart disease and low social class has been reported. 5 Although social class differences in mortality and health are described from many countries, the availability of mortality data from Sweden is poor. In Sweden a well developed social security system ensures adequate food and housing for virtually all, medical care is supplied for everybody at low cost, and life expectancy is high by international standards. Under these circumstances differences in mortality between classes might be expected to decrease. In Norway, however, which in many respects is similar to Sweden, substantial differences in mortality persist,2 and similar findings have been reported from Finland. 6 We examined the importance of socioeconomic factors for coronary heart disease and mortality in Sweden.
Methods
The study population comprised the intervention group of the multifactor primary prevention trial.7 This trial was started in Gothenburg in 1970 and comprised all men in the city who were born from 1915 to 1925 except those born in 1923 . The intervention group of 10 000 men represented a random third of the men in the trial, with two control groups of 10 000 men each. Altogether 7495 men aged 47-55 (75% of those invited) attended a screening examination, which took place from January 1970 to March 1973. Data on present occupation, physical activity at work and at leisure, smoking habits, diabetes, psychological stress (rated from 1 to 6, with 6 representing continuous stress of long duration), and family history of cardiovascular disease were collected by postal questionnaire. At the screening examination blood pressure was measured after five minutes' rest with the subject seated. Body mass index was calculated as kg/M2. Serum cholesterol concentration was determined according to standard laboratory procedures. Men who were found to be hypertensive, who had hypercholesterolaemia, or who smoked were referred to special intervention clinics.
Occupation was first coded according to the Swedish version of the International Standard Classification of Occupations. As this classification did not take social class into account, the data on occupation were reclassified later according to a new socioeconomic classification system elaborated by the Central Bureau of Statistics in Sweden.8 This classification, in the aggregated form used in this study, consists of five occupational classes: (1) unskilled and semiskilled workers, (2) skilled workers, (3) assistant non-manual employees and foremen in industrial production, (4) intermediate non-manual employees, and (5) employed and self employed professionals, higher civil servants, executives. Non-professional self employed men and men with disability pensions were not included. The analyses were restricted to the 7083 subjects who could be classified into classes 1 to 5. Data on alcohol abuse9 and marital state were collected, with special permission, from official registers. No particular attempt was made to exclude subjects with prior disease.
All subjects were followed up until March 1983 (mean follow up period 11-8 years) . All cases of nonfatal myocardial infarction and stroke in the city were recorded according to specific criteria.'" Death certificates were collected continuously and the Swedish national register on deaths due to specific causes was matched against a computer file for all the men in the study. Mortality due to specific causes was coded by two doctors according to the International Classification of Diseases (8th revision). Total coronary heart disease was defined as all men with either non-fatal myocardial infarction or death attributed to coronary heart disease during follow up.
Ten adjusted for age (n=1693) (n=1914) (n=1400) (n=1266) (n=812) Dfniin as for table I. tBase-line variables entered into the model: systolic blood pressure, serum cholesterol concent.ratic habits, heart rate, body mass index, family history of coronary heart disease, diabetes, leisure time physi stress seore, marital state, and registration for alcohol abuse. 16 Our data suggest that the impact of socioeconomic factors is far from negligible. If the low mortality in the highest occupational class had prevailed for the entire study population (participants and non-participants) fewer than 600 men would have died during the follow up period, instead of nearly 1300-a net loss of more than 700 lives. The results from this study, however, must be interpreted with caution. The classification used was developed several years after the screening examination, and the classification of the men into the different categories was also done at a later date, though the data on occupation were collected at the first screening. This also means that there was no prior hypothesis, and the results must be seen accordingly. Also the data are not consistent with earlier Swedish investigations even if more recent reports seem to confirm the results of our study. More national research on this subject is certainly warranted.
The non-participation rate of 25% in our study is of similar magnitude to that in other general population studies. Even so, it is not negligible, as those who did not come to the examination tended to have worse social problems and more alcohol abuse than those who took part in the study.'7 Also the mortality among the non-participants was about double that of the participants, and non-participants had a higher rate of coronary heart disease, albeit confined to fatal events. Occupation among non-participants could not be established, but probably their inclusion in the study would have resulted in a steeper gradient in the relation between coronary heart disease and mortality, on the one hand, and occupational class, on the other.
An inverse relation between coronary heart disease and social class has been described in several studies, mostly from Anglo-Saxon countries and also from Norway and Finland. 2 18-23 In Sweden data from national surveys and hospital inpatient registers have suggested an association between hospital care for coronary heart disease and employment in occupations combining hectic work with few opportunities to learn new things. 24 In addition, the admission of patients to hospital with coronary heart disease was found to be associated with shift work and monotony.25 So far there has been a lack of data from prospective studies in Sweden. The differences found in our study on the incidence of coronary heart disease were quite large and could only be explained to a small extent by other factors. The magnitude of the differences found agreed with the unadjusted Oslo data. 2 Lifestyle and the uneven distribution of established risk factors for coronary heart disease may be the most obvious explanations for the differences between social classes. In the Whitehall study the proportion of smokers increased substantially in the lower employment grades,5 a finding not replicated in our study, where the increase was only slight. Smokers from lower occupational classes tended to smoke less tobacco than men from higher classes, and when smoking was analysed as a graded instead of as a dichotomous variable no overall association between smoking and occupational class was seen. A Swedish national survey of smoking habits conducted in 1963 did not show any distinct difference in smoking habits between different occupational classes. 26 Alcohol abuse was much more common among the lower occupational groups. In previous surveys from the same study population we found that alcohol abuse was unrelated to non-fatal myocardial infarction but was a strong risk factor for coronary death.9 As alcohol abuse was not associated with non-fatal myocardial infarction this cannot explain the increased incidence of non-fatal myocardial infarction in manual workers. Even though coronary death was not independently associated with occupational class, to discount entirely a possible independent role for socioeconomic factors in relation to coronary death is not justified as registration is a marker of both low socioeconomic state and alcohol abuse. Also the lower limit of the confidence interval, after taking possible confounders into consideration, was close to 1. Occupational class was independently associated with total mortality even after controlling for alcohol abuse.
Subjects from lower occupational classes tended to have higher systolic blood pressure, but the differences, though significant, were small and could not account for the increase in coronary heart disease. Differences in blood pressure related to socioeconomic state have been described in other reports.52023 The relation between serum cholesterol concentration and social class is less consistent. Contrary to our findings, an increase in concentration with higher occupational grade was found in the Whitehall study.5 Recently the level of education has been found to be strongly and inversely correlated with serum cholesterol concentration in a Norwegian cross sectional study.27 After 10 years' follow up systolic blood pressure, serum cholesterol concentration, and smoking had decreased among those who were re-examined. This could not be attributed to the intervention as such, as a similar reduction could also be seen among the controls.7 Awareness of risk factors seems to have risen during this period among the general population and the medical profession. The decrease has been confirmed by recent results from examinations of younger men in Gothenburg (unpublished data).
As in the Whitehall study, we found differences with respect to height, but the differences between lower and higher occupational classes were less: men in occupational class 5 were, on average, 3 cm taller than those in occupational class 1 (data not shown). Height may reflect genetic constitution as well as nutritional factors during childhood. The men in our study were born during the first world war or in the years immediately afterwards. Even though Sweden did not play an active part in the war, material deprivation prevailed for some of the population during this period, particularly in the cities. In Norway a significant positive correlation was found between county age adjusted mortality from coronary heart disease and county infant mortality during the early years of the same cohorts, which suggests that poverty in childhood followed by prosperity may be a risk factor for coronary heart disease.28 Similar Another variable in circumstances concerns social networks. Several studies have shown a higher mortality among people who lack social and community ties than among those with more contacts.32 In our study marital state was clearly associated with occupational class, and both factors were independently associated with total mortality, whereas only occupational class was independently associated with the incidence of coronary heart disease. Marital state is, however, only one indicator of social support, and probably other network factors are also unevenly distributed among the different occupational classes.
As only present occupation was registered mobility between classes could not be studied. Furthermore, no data on class of origin were collected. Consequently downward drifts in occupational class secondary to selective mechanisms could not be controlled for.
There was no levelling off, however, in the mortality differentials with time, which probably would have occurred if there had been a major selection due to preexisting illness. When men with a prior history of myocardial infarction were removed from the analyses it made no difference to the results.
In conclusion, we found a clear inverse relation between occupational class and the incidence of coronary heart disease and total mortality entailing many excess deaths in the lower socioeconomic strata. Possible reasons include differences in patterns of risk factors, and in lifestyle, effects of occupational hazards, and low social support, but no clear answer to why class differences persist has been forthcoming. The magnitude of the problem certainly warrants further study, not least from a preventive point of Corrections Sustained compression and healing of chronic venous ulcers An editorial error occurred in this paper by Mr Stephen D Blair and others (5 November, p 1159). In the third sentence of the second paragraph under Patients and methods "(Elset; Seton)" was transposed. The sentence should have read: "This was compressed with a standard crepe bandage, which preserved the elastic energy of the main compression bandage (Elset; Seton) and made application easier."
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